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Case Report
A 68-year-old gentleman presented with left hip pain of 10 to 15 years duration. He had a significant past medical history of hypertension, left ventricular dysfunction and Crohn's disease. He subsequently underwent a left total hip replacement complicated by postoperative retention and a urinary tract infection.
An abdominal ultrasound scan revealed a suspicious lesion in the lower pole of the left kidney ( fig. 1 ). CT scan confirmed the presence of an exophitic mass lesion, which demonstrated an internal area suggestive of necrotic or cystic changes ( fig. 2) . The lesion had a lobulated irregular contour with associated stranding of the peri-lesional fat. The appearances although atypical were interpreted as an isolated solid renal tumor; the patient subsequently underwent a left laparoscopic radical nephrectomy.
The surgical specimen showed a well circumscribed circular tan brown lesion in the lower pole of the left kidney which measured 28 mm in maximum dimension. The lesion was surrounded Renal Pseudotumor Containing Liesegang Rings 39 by fibrous tissue and appeared to infiltrate overlying perinephric fat. The background kidney was unremarkable.
Microscopically the lesion consisted of a collapsed, partially ruptured benign cyst which extended into perinephric fat ( fig. 3) . The cyst was lined by flattened epithelial cells which were strongly positive for pancytokeratin, CK7 and EMA. In addition they were focally positive for CK5/6 and positive for BerEP4, HMBE and vimentin. The epithelial cells were negative for WT1, CEA and calretinin.
Surrounding the cystic lesion were areas of hemorrhage containing hemosiderin laden macrophages and areas of focal fat necrosis. In addition there was evidence of an adjacent pseudotumor formed by an expansile collection of histiocytes and multinucleate giant cells surrounding many concentric non-cellular lamellar structures. These appear to have a peripheral concentric layer with radial cross striations and a central amorphous core. This structural appearance is seen on H&E, highlighted on PAS ( fig. 4 ) and clearly defined with electron microscopy ( fig. 5) . The rings stained negative with Von Kossa and Perls' Prussian Blue. The morphology of these structures is characteristic of Liesegang rings.
Discussion
Liesegang rings are phenomena that are well described in a variety of natural systems including ooitic limestone [1].
These non-cellular laminated structures are the result of a biochemical process involving periodic precipitation from supersaturated solutions. It is thought that nucleating particles decrease the concentration of soluble products in their surroundings, consequently causing a decrease in nucleation rate and precipitation between adjacent regions of sub and super-saturation, resulting in the formation of ring shaped structures [2, 3] . Liesegang rings have been described in a variety of tissues, cyst aspirates [3] and fluids such as urine [4] . In the kidney they have been very rarely described in hemorrhagic renal cysts, in necrotic tissue adjacent to renal adenocarcinomas, in renal pelvis masses, [5] , in xanthogranulomatous pyelonephritis [6] and in a rare renal inflammatory myofibroblastic tumor [7] . In addition they have been mistaken for renal parasites, algae and psammoma bodies [3] . Liesegang rings appear similar to Michaelis-Gutmann bodies and corpora-amylacea but are biochemically distinct [1] .
We describe here a ruptured renal cyst with a florid surrounding reaction containing Liesegang rings which mimicked a renal cell carcinoma on radiology resulting in surgical intervention. We are of the opinion that this rare cause of a renal pseudotumor should be kept in mind when considering the differential diagnosis of renal masses.
